Acting on the consideration that, if we could easily and promptly measure the specific gravity of a liquid available only in a small quantity, with adequate precision and without requiring laboratory equipment, the practical value of such a method would be indeed high, not only in the field of medicinal study but also in scientific research in general, we devised the N-N (Nakazawa-Nakakai's) method of measuing the specific gravity of such a liquid in dilution, and based on this method, have contrived a N-N dilution hydrometer for practical use.
If the specific gravity of blood, or that of whole blood and of serum, is measured, we can calculate the total serum protein, the hemoglobin con centration, the oxygen capacity of the blood as well as blood water etc. from the measured values, which would be of assistance in making diagnosis, deciding the principle of therapy and judging the prognosis and of great significance in a very wide scope in clinical practice as well as in medical study. Therefore, in this first report of ours on the subject, we will discuss the practical application of this method in measuring the specific gravity of blood, in collation with the copper sulfate method and the method of using Pulfrich's dipping refractometer.
Principle of N-N Dilution Method
In a N-N dilution hydrometer, a small ball of suitable specific gravity is sealed in a tube graduated to show at once the dilution and the specific gravity of a liquid tested in it. A fixed quantity of the tested liquid is then poured into the tube and carefully diluted with water or any other liquid of known specific gravity down to the precise concentration till the specific gravity ball stops to float or sink and shows no tendency to stir. Then the specific gravity of the tested liquid at the prevailing temperature may be read off the graduated scale indicating the level of the surface of the dilution. It may be needless to reiterate that when the tested liquid is specifically lighter than water, a liquid heavier than water and known specific gravity should be used to increase the total density by dilution. Fig. 1 (A) shows a part of the lateral vertical section of the apparatus andFig. 1 (B) a magnified partial vertical section of the specific gravity ball.
N-N Dilution Hydrometer
As shown in the Figs., the specification of this hydrometer consists in that a specific gravity ball room (6) is formed in a long graduated tube (1) with partitions (3) perforated or meshed so as a liquid will freely pass(4), between the bottom (2) of the tube and the level a little below the lowest point of the graduation (5) and a small hollowed hard-glass specific gravity ball (7) of a size not passing through the perforations or meshes of the partitions (about 1.5-2.5 mm. in diameter) is sealed in the room. The specific gravity ball room is readily washed by opening the stopper (8). The stopper (9) is used when a liquid is added to dilute the tested liquid.
One side of the transparent hydrometer tube is graduated beginning from 10 to 100 at every 0.5. This graduation is mainly for measuring the specific gravity of whole blood or serum, so that a reading of, say, 23.5 in dicates that the specific gravity stands at 1.0235. On another side , the graduation begins at 2 and ends at 20, divided by every 0.1. This is for 
Measurement of Specific Gravity of Whole Blood and Serum
When serum is to be tested, we have only to take a fixed volume of it with a graduated pipette into the hydrometer tube and to dilute it with water, but when it comes to whole blood which readily coagulates, another preliminary operation is called for. First, some water must be placed into the tube of the hydrometer (or test tube) and then the prescribed quantity of the blood must be taken up with a pipette im mediately upon ettin ..z and poured into this The tested liquid (diluted with water to the specific gravity of the specific gravity ball at 25°C or the relative specific gravity of 1.010 to water of 25°C), with which the specific gravity bottle of 10.265 cc. in capacity is filled overflows by expansion when heated . I weighed the solution in the bottle at every 2°C after wiping away the overflow, in the range of temperature of 10-30°C. 
4) Values of at

DISCUSSION AND CONCLUSION
The author has conducted measurements of 102 samples of whole blood and serum each and 40 samples of serum with a newly designed N-N (Nakazawa-Nakai's) hydrometer and now I will summarize the main merits and demerits of this hydrometer recognized in analysing the outcomes of the tests, as a discussion of and a conclusion to the above, as follows.
The apparent points of merit are that 1) It is extremely simple in operation. Of course, no test room or laboratory equipment is needed. If only the tested liquid is available , the actual measurement of specific gravity takes only five minutes at the outside. It is practically useful.
2) If the specifications of the apparatus and the conditions of its use as the quantity of the tested liquid per test, the specific gravity of the specific gravity ball, the inner diameter and the length of the transparent meter tube, the fineness of the graduation of the scales, etc. are appro priately designed, the apparatus may be made adequate to measure the specific gravity of any liquid to any required degree of precision. Thus it may be of use in a laboratory too.
3) For measuring the specific gravity of whole blood, it has been usual to mix some anti-coagulant, but this addition is apt to occasion errors in the measured results. The N-N hydrometer does not make use of such an anti-coagulant.
As almost all fluids of the body, such as exudates, blood and cere brospinal liquor, are soluable in water, water will do in any case for diluting the tested liquid, and no other reagents or any auxiliary means are re quired.
4) Since the required correction table for temperature has been drawn up, it may be used under any temperature on the spot. 5) Even in the case of a dark-colored liquid, e.g., whole blood, as it is diluted in the tube, there is no difficulty in discerning the movement or pause of the specific gravity ball. 6) For precision measurement of the liquid to be tested, the use of a good graduated pipette is of course recommended, but in the case where such an instrument is not available, the graduation on the tube is made to indicate the volume as well as the specific gravity, so that an approximate measurement is possible with this tube only.
7) The graduation given on the opposite side of the tube to that used for testing blood and serum makes it possible to measure the specific gravity of cerebrospinal liquor, of exudates, of transudates, of urine etc. to the unit of 10-4. The areometer hitherto used for measuring cerebrospinal liquor, for example has a scale graduated in 4 degrees only between 1.001 and 1.010. On the results of my experiments with such non-blood fluids I will report in the near future.
As to the demerits of N-N hydrometer, I may point out that 1) Sometimes froth gathers on the surface of the liquid, so as to make accurate reading difficult. For assuring good mixture of the tested and the diluting liquids, the minor operation of slanting and reerecting the tube is repeated for a few times and bubbles are apt to form in the
